Azobenzene containing polymer have been widely investigated for various photonics applications such as photoswichable liquid crystal alignment, channel waveguide, nonlinear optical devices, and so on In resent years, it has been shown that interference pattern of coherent light onto a free surface of Az polymer films causes dramatic surface modifications, which is due to polymer chain migration at micrometer levels [1, 2] . From a practical viewpoint, advancement of sensitivity for photoinduced mass transport is a subject of great demand, which may be attained by plaslicization. Another important requirement is the stability in teams of long-team storage and durability at high temperature. However, both factors are obviously contradictory. In this communication we propose a new design of azo polymers in which a flexible and crosslinkable oligo(ethylene oxide) (EO) unit is introduced. 6Az10-PEn was prepared by free-radical copolymerization [3] . Chemical structure and characterizations of6Az10-PEn were shown in Scheme 1.
Holographic set up and method of photofabricating SRG detailed in ref [4] . SRG formation was followed by the intensity of the firstorder difiFaction of Na-Ne laser beam. J. Photopoiym. Sci. Technol., Vol.14, No. 2, 2001 photofabricated SRG structure was sufficiently stable as far as it was kept at room temperature and remained unchanged at least for a month. Heating up to isotropization temperature and LTV light irradiation (365 urn) erased the surface undulation and SRG was regenerated at the same position many times.
An attempt was made to fix the SRG structure for persistent storage. The inscribed film was exposed to a mixed vapor of formaldehyde and hydrogen chloride for 24 h at room temperature. It was expected that formalization reaction links two hydroxyl groups located at the terminus of EO unit to yield a crosslinked polymer network. The
Formalized film became insoluble to any solvent, indicating the actual proceeding of crosslinking. Figure 2 shows the changes in normalized diffraction efficiency for the SRGinscribed 6Az10-PE4.5 and 6Az10-PE8 films before and after fomialization on heating, respectively. Before formation in both 6Az10-PE 4.5 and 6Az10-PE8 films, the diffraction efficiency was gradually reduced with temperature increase, and finally disappeared completely around isotropization temperature (75 °C).
In sharp contrast, the crosslinked film of 6Az l0-PE4. 
